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(54) METHOD AND DEVICE FOR PREDICTING TIME-SERIES DATA, AND RECORDING MEDIUM RECORDED 
WITH TIME-SERIES DATA PROD1CTING PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To select a nearby point where the transition 
of a prediction point is reflected more correctly by selecting the nearby 
point based on the distance between each point and a given point on a 
track reconstitution in a multidimensional space and the distance of the 
past point of each point and the past point of the given point on the track 



SOLUTION: An input means 10 inputs observed time-series data XI. An 
embedding operation means 1 1 constitutes the track of an (m)- 
dimensional vector Xi in the (m)-dimensional space. An approximate 
expression generating means 12 for predicted value estimation generates 
a polynomial approximating a predicted value Xt+p of a point Xt on the 
track of the (m)-dimensional vector Xi according to a specific estimation 
rule. An Euclid distance calculating means 13 calculates the Euclid 
distance &verbar;&verbar;Xi-Xt&verbar;&verbar; between each point Xi 
and the point Xt on the track and the Euclid distance 
&verbar;&verbar;Xip-Xtp&verbar;&verbar; between the past point of each 
point Xi and the past point of the point Xt and a nearby point selecting 
means 14 selects a nearby point XTh of the point Xt according to a 
specific selection rule. 
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mm±.<r>^k^mmmKh. z<?m$iLtz&s.®&<m 

Antmzm^x. mm^-^comk^mm^^m 
^h&7km^-9^mnmx'h^x. $>'&7L£.m±izm 
not. l ti®M±co&&.t m&a^A t co^^max 
v mrf e«yt±<o# j5co&*coj5 t mriem^cojSco&ico 

coHcoSBH S: fcifi«jft£aHR"r 4 £ £: 

Rff^oaa6a^^^P-;Kc*-^v ATI IXJi $ 
"C» m#7c£H±(;:m&7G'<? hA-Xi COfiilfcfltfiS, 

u 

*aLh<oiscx t co^sjffiXfp *mk-$h%sm 
[ftl ] 

X t+p « F (X t ) 

B>riefiii±co#^Xi fcHtne^tXt tcofgcoa.-:?>j.y 

II Xi -X t || 

tC0ffi<r>3--?V -y Vtm 
II X w -X t _ p II 

(c^v^T«nEjSX t B»Hp«B^OilOifi«^cx Ih 5& 
3SS?U 

luf Ei5^X T „*j <t p giflg^iX 

cofi&i*£iWU 

MiE^^Fcoffi&fcit^re^X,. *>£>J?r5S<7)^S!HI 
tt»;U-;Kc^v^^}BltfX t , p £«£iJU 

^<osffiL^anix t4p z&j}-tz>zt£¥mb-n> 

* &b m^imtL<o^m *m v ->t &<X7c£.m±.i,z®m £s 
«^ t , z n§-<x^m±wm j &&co&mizip&-tz> 
mMkcDAzmammtRL. z<mmtti^mA(m 



At coHcoSBSiSr t, fcififSjfi*lHW-Sifi«jjSaH?¥ 
A*#J£fc . 

»5'Jx-^Xi C^&m&TC^? WUXi Srffrftl, 

tut±coj£x t co^auiax ttp 

[»2] 

X t+p ac F (X t ) 

WEfcjUb^jSXi ttulB^Xt fccolSco^L-^'J y 
II X d -X t || 

*Jj:t^WIE#jS[Xi cojg*co^tHt|I^X t coiS*co^ 

fcco^coi-^'j -v vmm 

II Xi_ p -X t . p II 

ClcotWLTt^aL-^ ij . y FSESi*^Blt^coSI^-;P 

t=awv Bine.^x t coj£(g£x T h srjsjR-r -s a^^us 

MiBS^ X Ih *jJ: l^K5g^c0B$fa P ig&f&coffi X 
i b * P *» €co^ScftS^-;Hc^v ->T taie^JS^ F 

l?ifE#^Fco«i!tfcJ;t/BWeAX t *>f>m^co^jfflfi 
tt^-^{cac?UT^5!HlX t4p ZMft-Th^Wfm 

9 co^SSSr ?f o £*>fc: . iSBS 1 ^co^^iJr- 
^*^B#^gixco^Srffl^T^»:7n^HJi(ctll3i5rS 

fii^L. z co#<X7t^ra±com^-co^cojfi^(ci?irr & 

tinimzm^T . B<iie0f-^co^co<mco^aafflSr^ii 
^•h^mm^-9^my^9y m. zm&LtzmmftX' 

*oT. ^^TC^^itcSffi^L^fi^ico^itfrie 
mS-eOj&t cOfacOSgfSfc J:tf«riE*aLt<0*jftOji*<0 
^Ct KiiEBr^co^icOjaicojSt cof^coSBSS- 1> fc (C55il 

[fl*«6] IBSMSixfcl^^ijT-^Xi SrA^jL. 
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U 

*aLt<ojax t «o^asfflx t+p *ia«T*^a 

[»3] 

X t +P « F (X t> 

K80B 

II Xi -X t II 

fcit^BirfB^Xi <7)ji*»^fcitri2^x t oa**>jft 

tiO^OJ.-^ U -y FJEfg 
|Xi_ p -X t . p II 

CS^V^TIutEAX t c7)iff^X Ih MHRU 

Misfit Xi h tjj; i/immjuvrnmi p tGW^Hi x 

Bffid^JK£F<7)®&33iimHj5X t j&»6J5rje<OTOW[ 

*\n)v-Mz&r$\ ^x ^mm x t 4 p ^jraiu 
cco»aiL^ai«x ttp fcaiM-iii: 

[»»OB*ll»rfWl] 
[000 1] 

[0002] 

tow •& fcrtjca . *<o&&hm?- ? 

t>£]&Zttfz b^d TOtefr 3 *BS#TOI#ifc 

<tO*ft. £^»*fcfcfcTOtt*>**<0«»*TOi 
[0003] 

cr>X-£mz&®&ZMiR-r$,tz#>. &6tt&<MkaS& 



*TOW»*a*ftTTft t\^o ISH#£ IX v Mz . 
[0004] ±£tc«*T&3*ifct><0'C\ 

& CL <b tc$> ■!> o 
[000 5] 

mmzMm-ztzvxvtm mmi&is.'t&tz 

^fcGSfiH^-^coTOKrlTdfcfcfc:. SSI^ix^l^ 

*m^x&mi&<7m&*w<-x , wie^^o*?* 
w^smsr^aii-rsi^^jx-^^sittrSTjfeoT. ^ 

[0006] m$3 1 Ett«**9i(:ft->Ttt, £&tc 
gm±iznffi& LtzShMtn&A t ms-vso. t nmcom 
mx'hhz--? v -v vtmtztaix. ®M±<o&&<vm 
izoAb m^coAcoT&^co^b onojaBT* 4 aww 

[0007] stfc. if3<]12iBK<?)*l6HB«±, WlWZti 

x ttP ii^m-^Tm. 

[S44] 

X t+p ^ F (X t ) 

&^L, WIBttaLhO^MSXi fclulS^iX t k^ia<7) 
II Xi -X t II 

fcJ:tfftrfB#j5X i flDJi*Ojfii;1»aSiX t Oi§*<7)A 
twlBKOJL-^y ^ HSEBI 
HXi-p -x t . p 11 

WiA^-^taWv^TIMEj«x t <oifi»^ix Ih ^aHR 
t. mriBJf^jSXThtsit^Siig^co^lSIp^ja^coffl 

x, h t p frh fftfcnmmniv-Mzm^ ^x luie^-js^ 
FcoimzwcnL. «re^«*F<o«»*jj:if«iejSx 
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[0008] Sft«Ja2SEiW)*iWBfc:*oT«. 

*>ttit£lflj£U taWLh0^iX t OTOWXf, £>£ 
[»5] 



II Xi -X t || 

Jt--? U -y KEJE 
IIXi-p -X t . p || 

£ffSU :^a-?'j7 KK**»£X t ^i^SAX 

n«r»Ru i<oaf«jisx Ih fcj:i«^jSi<oB«ape3i 
«t^x t *»^««x ttp £gaju iojwutfc^ 

[0009] ic, M^3£tto*%9ii*. tmtx 
[ooio] m$.T%3tmcr>-*%.mz$>-->x\t. $>&.7t 

£f3± icS«fi£ L fc«jlLbZ>#jac km^-n&k Office®. 
[0011] IS^3S4iaSc7)*^(i. «S9S^^ 



i <o*aLto^x t <o^«Mix ttp iisa-ra^as* 

[&6] 

X t+p « F (X t > 

O^Xi k miZ&X t k coffin-? V v KS0S 
II Xi -X t II 

fciVtlrte^Xi cr>T&£cr>&.kmZAX t <7)iS*Ojif 
t«to-?'J -y 
IIXi.p -X t _ p || 

■klft'Stths--? V -y HiBeW^afc , £tf)W*U: 

ie^x t <7)i£®&x Th zsiR-fZ'&m)SMiR&&b. m 
gj&m£x lh ts i ^Kifi^co^ra p m&tk0Mx Th * p 

frbmi£<»imMt%)i>->Uzgr3\, \x msi&Jm f <n>m 

conmLtz^mmx t , r *as*-r*ai*#ai:**T4 

[0012] «««4Satt<^)**B < BC»oTtt. A^l? 

^SytSrfll^L. KIWLhOjftiXt <0TOK»Xf, SriS 
[»7] 

X t+p * F (X t ) 

fcfBSU ttaLh<a*jjSXi kjSx t t^nwx-^u 

■y KSSSI 

II Xi -X t || 

fc-fct/S-^Xi C7)Ji*<7)^t^[X t 05S*<0^t»S« 

'J y HSSSf 
II Xi_ p -X t . p || 

fcftfcU i<0*x-^U-yHSSB*»6X t Oififlfc&X 

nfcaasu i«oifi«^ix, h j3j:i«fittjs<o^iapffii 

^ffiX Ih+p *^^5eF^»^ft»U, 

•fct^jjSXt *>^SMiX ttp ^«ffiL. iOJMJUfc^ 

Bmttt&mti&wBiLx, "fmm^mmiznta-thz 
[0013] s/c. mim5im<r>*wm. mmk& 

±.<m5-<n&cn>&®[z&tt&mLt<?>&*mmwmR 
Ltz&nmk z m^x&xm&nimzm'^x . mie 
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too 1 5] jEt, m^meim^^m. wmzti 
X t4p ^i5ia-r-g»^ia^ 

[3S8] 



II Xi -X t || 

-y H80t 
II Xi_ p -X t _ p II 

£ff-&U detract*:**-? U -y HSESi*^)9f^<0 
j«R/P-/W5»*?V^TlffiBSX t <9ififi^X Ih £gfiR 
U ttiieifi^X Th fcJ:t/KiS^coB#Hpg^f|fcco<l 
X T ht p *> ^Elf^<^^ScH-S:^-;KcS^l->-C Mie^^ 

Fex*»*&i*u Mfe^^F^iScfei^HiriB^x 

[0016] m*3H6e*<9*»B8fc:*oTtt, A2lS 
iXJtBS^Jx-^ Xi t^&m^Tt^^h^Xi SrBf 

0>«lig£flij£U l^t)laI±«^X t <tfMg*Xf, £i£ 

[&9] 

X t+p * F <X t ) 

£ffr£U Diiti^j^Xi fc&Xt fc©IB<ZW.-?y 

•y HffiK 

II Xi -X t II 



3-— 9 'J y F8EM 
HXi.p -X t . p II 

Srff-flCU dOSoL-^y >y HK«*>feX t <D3£<$£X 
ihSrMtRL. Clcoi&^X Ih fc«J:t^)fi^<0^rap^a 
t*c0fflX Tht[> *^^Ja5tFc7)^Srtf-gCL. CliO^fc 

[00 17] 

[ 0 0 1 8 ] m 1 ti. *5SBJ?0-*ii6mK&&B^?iJ 

^•t^mi?- 9 ^mmwa. Aaf-^fanwust 
mMZtifzm&n-T-fxi srA^-r&A* 

l o t , H)f^toairtfi^^;P-^^*^v^TffifB 

A* Sn/SB^SRWf - * Xi & m^TC^i? b^X 

i Srfl^LT, m&Tt^fgLttCm&TC^? h/PXi cold 
**aiJ^SS*«&*l*«s*»l It. Bf3tOiS3&U- 

[t&l 0] 

X t+p « F (X t ) 

iiicO^Xi i:H>rie^X t toHcOi-^'J-y YW& 
II Xi -X t || 

t£0iac0J--^ , J -y HSEpI 
II Xi- P -X t - P II 

*§mt& 3.-9 V v HBWH«#S 13t. £<0H-» 

xmz&Xt wifi»*x Ih *jw?-riififis^aHR#si 
4 1 » iiEjHMfcx, h i i/Kiff m^comm p ^»co 

fflx T h + p *^fiJr^co«att-»/l'-;Hc:S-^v ->T f^B^JS 

fJE**SF<offift*Jj:lf|}&SiX t *>£>Br5£<0^aHI 
H-H;P-;KcS-^v^T^«!HiX t4p Sr mati-T -g. ^SSffitf 

g:#gi6i:, £<7)»ajLfc^ayffix t+p &tB*x-^ 
9tctii^LT^mrsaj^si 7ttt~r 

[ooi9] mriaafta^s^si i . ^asfflit^ffl 

JS^#J«#S 12,a-?iJ.y HEWTW^a 1 3 . 

i^saflEtm^si 6<i, -e*i«iBra<o9i«*fTa 

ffin® lla, 12a. 13a, 14a, 15a, 16 

a, mncr>&#mMk$:vm-t&^ vyTmmi 1 1>, 1 

2b, 13b, 14b, 15b, 1 6 b . fcit/ftSSr 
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c, 12c, 13c, 14c, 15c, 16cT-f8jft£ 

tix^z. mz. r-^^-^t u-rtt. aw>a*iiff 
#si maffrw-^r-^-xi ic ^^wttjtje 

fHifi&Uaffr£¥gl 2ii«5g;U-;Ur-^^-^ 1 2 
c , a.-? 'J -y HE«fflf»#S 1 3«E*WJM'-A^ 
—?^-x 13c. JtHMOHK^S 1 4 limSVU-JUr 

i4c. ^«*F<ofla»w*ai 5«fl« 

%\%>v-)Vv ! —?^.-x 15c TOMttft^Kl 6<i 

^asffiH-^-^r-^^— x 1 6cSr^rfrv->i,„ 
[ o o 2 o 3 H i t&rtt mteWf-ff-wmw. 

[ o o 2 1 ] @2<i. «as$tLJt lsafcwwawH*-^ 

B^MftrfcJ^vr&Wm&TC^:? Wl/Xi £ffr£-?- 
[0022] 



Xi = ( Xi 



1) r 



) 



<K7cffira2 3±CXi cr)«ii2 4*>'«^,§iX-l». m§:A 

1 cm-otxxnmwitfz.eiXi tfotyt 2 4 izmhti 

Zco®Mcom*m'<Z>Ztlz£*)l'MZ'fTO, 
[0023]@3I1 m<X7tSia2 3 IX'^fU^ X. 
-ftZTfrt. 4\ £X t 3 1<0p^f7ri^(OiX t , p 3 
2£TOf*-.&iailI**£*. jSX t 3 1 «0B$SW5:SHt 

iiz<v&®£cDmmmt:^uzizimL^t%z.. x ± 



« F <X t ) 



[00 2 7] 
[»1 23 

X t*p " A.X t +b 
■-1 

- (S <x 
k-0 



!2 4±cot" / <-"CcOii(Otp* i ^iiX t 3 HofiVMi 
li^)5^X Ih (h=l, 2, -, n) 33£jISiRU 

i„ ♦ P <mt ififlfjftXj h 3 3 cofflSr 1 k te*/hZ*8;$r k* 
fcJOTOMXf, 3 2^^-T^.. 

[00243 zrt&m&omvjmizm lx , t&m^ 

X t 3 1 1 co^-i? U •/ KSBttfrft-gU -e^fflO/h^ 
V^*&»feJBfcnffl<0^iS:ia«^CX Ih 3 3k LTVVfc**. 
£wT«j£X t 3 l<D«iSk£SS-f&io&Syi£W-r 
i»^i^jfifil^X Ih 3 3k LTaHRL*v\k o iz-fhtz 
£X t 3 1 b<F>3--9 U -y HS0lttCllDtT^CX t . p 
3 4tto-; U -y KgBBfc**l/tififlW*X Th 3 3(0 

X a 3 5*>tt9fc:, j£X t 3 1 kcOJ.-^'J >y F8gBt« 
£X a 3 5 jSX t 3 1«0*»£J:9IH1 

tCRl«r**ai«:*^4j«X b 36J,iSMX n 33 
k LTS!R-r-S»C:k*^«gk^^. 
[ 0 0 2 5 3 04{i. 01 fc*^"^*«f*-^^a«« 

BHWTWxi 2 1 SrA^-^lglftiSl 8A>£>A?) 
#gl OfA^S (XT7TS4 1 ) . Ztlfrt*. 0 
2 (C^ LfcSittiAiifP 2 2 £il#>j&3i*£f£#-f& lit 
«fc m^Tt^ra 2 3 ifclWJx- 9 Xi 2 1 

^SttSmJJCTC^b^Xi tf5«ijt2 4££j£-f.?> (X 
T77*S4 2) . <WC flit2 4±c0.&X t 31^p^ 
-r -y 7W> : f«M6X t . , 3 2 £^$HIit5£ffli5m5^j£ 
*«1 2X'ft&l<z£ (Xf7rS4 3 ) . 

[00263 

[&1 13 

- (1) 

[00283 #j»*f (fHiur d = i cornea 

A. b) $r*46^.^i6tC. ^m}X7t^m2 3c0tiji2 
4±<3D-T / <t<7)^X i (CO^T. j^X t 3 1k<7)fg«i 
-7 U -y HgERi 
II Xi -X t II 

i&cr>j!Uz£ 'J -y H(E«WJ(*« 1 3-CH-ff-T 

& (^f77S44) . 
[iiCl 33 



II Xj -x t i 



i-kr x t-kr 

mz. ^X d . p k^X t . p 3 4t^a-^'J ••/ HBE 
SI 

IIXi. p -X t .p II 



j 2) 1/2 



(2) 



(^f77S4 5) . 
[&143 



" X i-p- X t-p' 



r-i 

= (s: (x 
k-o 



) 2 ) l/2 

i-p-kr t-p-k t ; y 



(3) 



(7) 
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iXO^T'H-* UtffldOh? V*t>4>*6Jf(C n<I£i£& 
j£jHiR¥»14-C»iRU £*t£;£X t 3 10i5^X 
rh (h=l, 2. n) 3 3ktS (^T77S4 

d=w ( || Xi., -X t . p II ) 
+ ( 1-w) ( II Xi -X t 
ZZX\ w (0<w<l ) \±M*ffl!CVi>&. 
[0030] iS^X Ih 3 3 comt . P y 
X Thtp <7)ffifc£fflvvt. ftOAthZJMtfHcJ: 9^3$ 
F« (CT;t«*d=l<9i§-£tiA. b) Sr^j^FO 

^Jl^FtO^ (Witfd= l^^tiA, b) fc^X 
t 3 1 OffiSrJBWCs TOHttf«#«l 6tC*iVvC 
( 1 ) sWcJ: f}TOttX t *, 32*%&-$-h (x^-y-T 
S48) . 

[0032105 (a) , ( b ) ti. **l*'iT.fi£3fe<0# 
J: tf*SKB*>#ffifc J: *^S!l^5:*-r^77T'S> 

[00 3 3] 

x n41 =1+m (x n cos t-y n sin t) 
y nt i = ;tz (x„ sin t+y n cos t) 

t = 0. 4-6. 0/ ( l + x n ^ +y n 2 ) 
X'foh. n??.—?m.M = 0 . 7. tUlx, =0. 
3, y 0 =0. 3t Ltzb^^^Jh^-ft L 
tz. 

[0034] i%&mT-fc?>h&mfi.sfrt>Lmtt<F>T ! 

- ? 2 4 ^jSJU^St-* 1 1 . 3l*tt<Mfl| 
cor— ^lcov^#^p^.-r-/7°5t^8!lSrfi : v-» N ^-Jffl 

s = 4845, L = 4 0 0. M = 4 00. P= 1, m = 
3, r = 1 . d=l. n = 8, w=0. 3i:Ufc. 

[0035] mmcoitmizz s^mmm 5 ( a > c 

Jfc£05 (b) (c*-TJ;d{c*^BBcO^cJ:0. I'M 
[0036] 



6) . 

[0029] 
[fSU 5] 

II) -(4) 

msnmmk 1 5 t#*>6 Uf7rs47). 

[003 1] 

im 6] 



... (5) 



^^aSffl^^ffl-f?. <0T, ^Sl^«^5r X *) IE L < 

x^mnj&<ofa±.zm&t h z. t a*r* & . 

[ai i *w*ncr>~mmzmiz{&mm\ ; r-? : f'Mm 

[023 mmziiK i$s&<7)B!f&nT-?frt>&fmmti 
ni?&*m^x3rKKQf&±.izwm*miim-ttm* 
m-tmwwx-hh. 

[03] &K7t£ffi±x'<o^mco%£tt^-tmwmx' 
. 

[04 ] 0 1 fc^-fB^^-^a^S^fflSrSVT 

[05 ] fe$kcojjmt*miizj; z^mmMk&K-tT'y 
yx-hh. 

1 0 A^J#S 

1 1 «iMWi*flP^S 

12 TOttJtfcJflififtWf&S^K 

13 i-^y-yK!E«llf»¥a 

14 mmjHMB&& 

15 #JB*F<ofla»tt«*a 

16 ^jwomc^a 

17 bWHMS 



(8) 



[01] 



AS 



I A*«* MO 



15 



>-11a 
11b 



^1 1c 




he; 



X Tt» 



J 2 



i— -y12a r <ff c 



12b 



,13a 



_^3c 



13b 



A>-A> 



7lX,-XtUX.-»-X ,..l 
U 




1 Ht7T«W | 



16. 





I^Tieb 









■17 



-1 9 



«BB¥ 1 1-1 3 4 3 2 



[05] 

(a) 




(9) 



ttWPl 1-1 34 3 20 



CH2] 




21 B#fci«-f-*Xi 



22 3!i6i&*j*tt 

Xi = (x i, X i - t, •**» Xi-(m-l)f) 



V 



Xl-lT 




X i 



X i-t 



23 m fcn&rs 



(10) 
[03] 



^¥ 11-134320 




(11) 



WIT 11-134320 



[04] 



B#&?iJt , -*x,21 3 £A;>J 



* - 



SA2 



flit±©j£X, 31 ©P^ft^^fttfllXt .p32«t, 
X.-p = F (Xt) •••(!) 



SA3 



±©-T ^T©£UU moi vr , &X, 31 £ ©HS©i-7'J7 FSiSI 
iXi-Xi|*»©^tcJ:t>ItB 

||Xi-Xt^=(5: , (xi-K I -x,-^) ^ ) ,/, — (2) 

K-O 



^Xi - p £j£Xt - p34 i <Df£\<Zn-Wi K^eStltX* -p-Xt - *l 
^©^K^itH 

IX i -p-Xt-pB=(£ , (x 1 .p- kI -xt-p- kI )*) ,/s —(3) 

0 



#J©3,T'lt^ Lrt:'ffid©>hS V * *>©& v £JlHtc:nflll£ji#? U 
Cn^Xt31©i£^^X Tft (h=l. 2, n)33t-TS 
d=w(|X*-p-Xt-p|)+(l-w)(»Xi-Xt») — (0 



Z(X T n.p-P(XT h )) 2 =iiin —(X) 

n= i 

* 



^Jg^F©^<bi^X t 31©H^ffl^T (l)S;»c J; I? WlH 

Xt.p32tmwa 

I 



S^5 



S46 



S47 



\ 



* NOTICES * 



Page 1 of 2 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shoves ^ wor( i which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In order to predict the time series data irregularly changed with time, an orbit is reconfigurated on multi- 
dimension space using the method of a time lag from the time series data of one observed variable. Two or more points 
on the orbit which exists in the given neighborhood of a point on this multi -dimension space are chosen. Transition of 
each near point is investigated using the value of each of this selected near point, and the value after [ with each near 
point ] carrying out time progress. It is the time-series-data prediction method which predicts the future forecast of the 
given point describing above. The time-series-data prediction method characterized by choosing a point soon based on 
the distance between the point of the past of the distance between each point on the orbit reconfigurated on multi- 
dimension space, and the given point describing above, and each point on the aforementioned orbit, and the point of 
the past of the given point describing above. 

[Claim 2] Observed time series data xi Time series data xi by which inputted and the input was carried out 
[ aforementioned ] based on the predetermined padding rule Receiving m-dimensional vector Xi It creates and is the 
m-dimensional vector Xi on m-dimensional space. An orbit is constituted, and it is based on a predetermined presumed 
rule, and is the aforementioned m-dimensional vector Xi. Point Xt on an orbit Forecast Xt+P Polynomial to 
approximate. [Equation 1] 



It ****** and is each point Xi on the aforementioned orbit. Point Xt describing above Euclidean distance ||Xi-Xt || and 
aforementioned each point Xi of a between A past point and the past point Xt describing above Euclidean distance ||Xi- 
p-Xt-p || between the past points is calculated. Based on a predetermined selection rule, the near point XTh of the value 
after the aforementioned point Xt time p progress is chosen from each of this calculated Euclidean distance. Based on a 
predetermined coefficient calculation rule, the coefficient of the aforementioned polynomial F is calculated from value 
XTh+p after time p progress of the near point XTh describing above and this near point. The coefficient and the point 
Xt describing above of the aforementioned polynomial F It is based on a shell predetermined forecast calculation rule, 
and is forecast Xt+p. It computes and is this computed forecast Xt+p. The time-series-data prediction method 
characterized by outputting. 

[Claim 3] In order to predict the time series data irregularly changed with time, an orbit is reconfigurated on multi- 
dimension space using the method of a time lag from the time series data of one observed variable. Two or more points 
on the orbit which exists in the given neighborhood of a point on this multi-dimension space are chosen. Transition of 
each near point is investigated using the value of each of this selected near point, and the value after [ with each near 
point ] carrying out time progress. It is time-series-data prediction equipment which predicts the future forecast of the 
given point describing above. Time-series-data prediction equipment characterized by having a near point selection 
means to choose a point soon based on the distance between the point of the past of the distance between each point on 
the orbit reconfigurated on multi-dimension space, and the given point describing above, and each point on the 
aforementioned orbit, and the point of the past of the given point describing above. 

[Claim 4] Observed time series data xi Time series data xi by which the input was carried out [ aforementioned ] based 
on an input means to input, and the predetermined padding rule Receiving m-dimensional vector Xi It creates and is 
the m-dimensional vector Xi on m-dimensional space. It is based on a padding means to constitute an orbit, and a 
predetermined presumed rule, and is the aforementioned m-dimensional vector Xi. Point Xt on an orbit Forecast Xt+p 
Polynomial to approximate. [Equation 2] 



Time-series-data prediction equipment characterized by providing the following. An approximation creation means for 
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forecast presumption to ******. Each point Xi on the aforementioned orbit Point Xt describing above Euclidean 
distance ||Xi-Xt || and aforementioned each point Xi of a between A past point and the past point Xt describing above 
A Euclidean distance calculation means to calculate Euclidean distance ||Xi-p-Xt-p || between the past points. A near 
point selection means to choose the near point XTh of the point Xt describing above from each of this calculated 
Euclidean distance based on a predetermined selection rule. The coefficient calculation means of the polynomial F 
which calculates the coefficient of the aforementioned polynomial F based on a predetermined coefficient calculation 
rule from value XTh+p after time p progress of the near point XTh describing above and this near point, and the 
coefficient and the point Xt describing above of the aforementioned polynomial F It is based on a shell predetermined 
forecast calculation rule, and it is forecast Xt+p. A forecast calculation means to compute, and this computed forecast 
Xt+p An output means to output. 

f Claim 5] In order to predict the time series data irregularly changed with time, an orbit is reconfigurated on multi- 
dimension space using the method of a time lag from the time series data of one observed variable. Two or more points 
on the orbit which exists in the given neighborhood of a point on this multi-dimension space are chosen. Transition of 
each near point is investigated using the value of each of this selected near point, and the value after [ with each near 
point ] carrying out time progress. It is the record medium which recorded the time-series-data prediction program 
which predicts the future forecast of the given point describing above. The record medium which recorded the time- 
series-data prediction program characterized by choosing a point soon based on the distance between the point of the 
past of the distance between each point on the orbit reconfigurated on multi-dimension space, and the given point 
describing above, and each point on the aforementioned orbit, and the point of the past of the given point describing 
above. 

[Claim 6] Observed time series data xi Time series data xi by which inputted and the input was carried out \ 
[ aforementioned ] based on the predetermined padding rule Receiving m-dimensional vector Xi It creates and is the 
m-dimensional vector Xi on m-dimensional space. An orbit is constituted, and it is based on a predetermined presumed 
rule, and is the aforementioned m-dimensional vector Xi. Point Xt on an orbit Forecast Xt+p Polynomial to 
^proximate^Eciuation 3] 

It ****** and is each point Xi on the aforementioned orbit. Point Xt describing above Euclidean distance ||Xi-Xt || and 
aforementioned each point Xi of a between A past point and the past point Xt describing above Euclidean distance ||Xi- 
p-Xt-p || between the past points is calculated. Based on a predetermined selection rule, the near point XTh of the point 
Xt describing above is chosen from each of this calculated Euclidean distance. Based on a predetermined coefficient 
calculation rule, the coefficient of the aforementioned polynomial F is calculated from value XTh+p after time p 
progress of the near point XTh describing above and this near point. The coefficient and the point Xt describing above 
of the aforementioned polynomial F It is based on a shell predetermined forecast calculation rule, and is forecast Xt+p. 
It computes and is this computed forecast Xt+p. Record medium which recorded the time-series-data prediction 
program characterized by outputting. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the time-series-data prediction method and 
equipment which predict the time series data irregularly changed with time, and the record medium which recorded the 
time-series-data prediction program. 
[0002] 

[Description of the Prior Art] In order to predict the time series data changed irregularly conventionally, the non-linear- 
prediction technique which performs prediction from a viewpoint that the time series data were generated from the 
chaos dynamical system has been used. In the non-linear-prediction technique, the orbit was reconfigurated on multi- 
dimension space using the method of a time lag from the time series data of one observed variable, and two or more 
points on the orbit which exists in a certain prediction neighborhood of a point on this multi-dimension space were 
chosen, it asked for average transition of these near points with the least square method etc., and the method of 
predicting future transition of a survey point beforehand based on this result was taken. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional prediction method mentioned above, although the 
selection method of a point became a predictability overlay important point soon, the Euclidean distance between 
survey points was conventionally found beforehand with each point on the orbit reconfigurated on multi-dimension 
space, and the method of choosing [ two or more ] sequentially from the point that Euclidean distance is small was 
taken. Thus, in order to choose a point only based on the Euclidean distance in a survey point beforehand soon, when 
the orbit of a certain near point mingled with the orbit of a survey point beforehand, transition of the near point will not 
reflect transition of a survey point correctly beforehand, and the problem that predictability fell as a result had 
produced it. 

[0004] this invention was made in view of the above, and the place made into the purpose is to offer the time-series- 
data prediction method and equipment which can choose the near point which reflects transition of a survey point more 
correctly beforehand in prediction of the time series data changed irregularly, and the record medium which recorded 
the time-series-data prediction program. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention according to claim 1 In 
order to predict the time series data irregularly changed with time, an orbit is reconfigurated on multi-dimension space 
using the method of a time lag from the time series data of one observed variable. Two or more points on the orbit 
which exists in the given neighborhood of a point on this multi -dimension space are chosen. Transition of each near 
point is investigated using the value of each of this selected near point, and the value after [ with each near point ] 
carrying out time progress. It is the time-series-data prediction method which predicts the fiiture forecast of the given 
point describing above, and let it be a summary to choose a point soon based on the distance between the point of the 
past of the distance between each point on the orbit reconfigurated on multi -dimension space, and the given point 
describing above, and each point on the aforementioned orbit, and the point of the past of the given point describing 
above. 

[0006] If it is in this invention according to claim 1, it adds to the Euclidean distance which is the distance between 
each point on the orbit reconfigurated on multi-dimension space, and a given point. Since a point will be chosen soon 
based on the Euclidean distance of the point of the past which is the distance between the point of the past of each 
point on an orbit, and the point of the past of a given point, transition of this selected near point is investigated and the 
future forecast of a given point is predicted, selection of the near point which reflected transition of a survey point 
accurately beforehand is attained. 
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[0007] Moreover, this inventions according to claim 2 are the observed time series data xi. Time series data xi by 
which inputted and the input was carried out [ aforementioned ] based on the predetermined padding rule Receiving m- 
dimensional vector Xi It creates and is the m-dimensional vector Xi on m-dimensional space. An orbit is constituted, 
and it is based on a predetermined presumed rule, and is the aforementioned m-dimensional vector Xi. Point Xt on an 
orbit Forecast Xt+P Polynomial to approximate [several 4] 
X t+ P * F cx t> 

It ****** and is each point Xi on the aforementioned orbit. Point Xt describing above Euclidean distance ||Xi-Xt || and 
aforementioned each point Xi of a between A past point and the past point Xt describing above Euclidean distance ||Xi- 
p-Xt-p || between the past points is calculated. It is based on a predetermined selection rule from each of this calculated 
Euclidean distance, and is the point Xt describing above. Point XTh will be chosen soon. Based on a predetermined 
coefficient calculation rule, the coefficient of the aforementioned polynomial F is calculated from value XTh+p after 
time p progress of the near point XTh describing above and this near point. The coefficient and the point Xt describing 
above of the aforementioned polynomial F It is based on a shell predetermined forecast calculation rule, and is forecast 
Xt+p. It computes and is this computed forecast Xt+p. Let it be a summary to output. 

[0008] Time series data xi inputted if it was in this invention according to claim 2 Receiving m-dimensional vector Xi 

It creates with a predetermined padding rule and is the m-dimensional vector Xi. An orbit is constituted and it is the 

point Xt on this orbit. Forecast Xt+p Polynomial to approximate [several 5] 
X t+p F (X t ) 

It ****** and is each point Xi on an orbit. Point Xt Euclidean distance ||Xi-Xt || and each point Xi of a between A past 
point and past Point Xt Euclidean distance ||Xi-p-Xt-p || between the past points is calculated. Each of this Euclidean 
distance to Xt Will choose Point XTh soon and the coefficient of Polynomial F will be calculated from value XTh+p 
after time p progress of this near point XTh and the near point. This coefficient and Point Xt Shell forecast Xt+p It 
computes and is this computed forecast Xt+p. Since it outputs, the near point which reflected transition of a survey 
point more correctly beforehand can be chosen, and a forecast can be computed accurately. 
[0009] Furthermore, in order that this invention according to claim 3 may predict the time series data irregularly 
changed with time An orbit is reconfigurated on multi-dimension space using the method of a time lag from the time 
series data of one observed variable. Two or more points on the orbit which exists in the given neighborhood of a point 
on this multi-dimension space are chosen. Transition of each near point is investigated using the value of each of this 
selected near point, and the value after [ with each near point ] carrying out time progress. It is time-series-data 
prediction equipment which predicts the future forecast of the given point describing above. Let it be a summary to 
have a near point selection means to choose a point soon based on the distance between the point of the past of the 
distance between each point on the orbit reconfigurated on multi-dimension space, and the given point describing 
above, and each point on the aforementioned orbit, and the point of the past of the given point describing above. 
[0010] If it is in this invention according to claim 3, it adds to the Euclidean distance which is the distance between 
each point on the orbit reconfigurated on multi-dimension space, and a given point. Since a point will be chosen soon 
based on the Euclidean distance of the point of the past which is the distance between the point of the past of each 
point on an orbit, and the point of the past of a given point, transition of this selected near point is investigated and the 
future forecast of a given point is predicted, selection of the near point which reflected transition of a survey point 
accurately beforehand is attained. 

[001 1] This inventions according to claim 4 are the observed time series data xi. An input means to input, Time series 
data xi by which the input was carried out [ aforementioned ] based on the predetermined padding rule Receiving m- 
dimensional vector Xi It creates. It is the m-dimensional vector Xi on m-dimensional space. It is based on a padding 
means to constitute an orbit, and a predetermined presumed rule, and is the aforementioned m-dimensional vector Xi. 
Point Xt on an orbit Forecast Xt+p Polynomial to approximate [several 6] 
X t+p " F <X t } 

An approximation creation means for forecast presumption to ****** ? Each point Xi on the aforementioned orbit 
Euclidean distance ||Xi-Xt || and aforementioned each point Xi between the points Xt describing above A past point 
and the past point Xt describing above A Euclidean distance calculation means to calculate Euclidean distance ||Xi-p- 
Xt-p || between the past points, It is based on a predetermined selection rule from each of this calculated Euclidean 
distance, and is the point Xt describing above. A near point selection means to choose Point XTh soon, The coefficient 
calculation means of the polynomial F which calculates the coefficient of the aforementioned polynomial F based on a 
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predetermined coefficient calculation rule from value XTh+p after time p progress of the near point XTh describing 
above and this near point, The coefficient and the point Xt describing above of the aforementioned polynomial F It is 
based on a shell predetermined forecast calculation rule, and is forecast Xt+p. A forecast calculation means to 
compute, and this computed forecast Xt+p Let it be a summary to have an output means to output. 
[0012] Time series data xi inputted if it was in this invention according to claim 4 Receiving m-dimensional vector Xi 
It creates with a predetermined padding rule and is the m-dimensional vector Xi. An orbit is constituted and it is the 
point Xt on this orbit. Forecast Xt+p Polynomial to approximate [several 7] 

k t+p " F (X t } 

It ****** and is each point Xi on an orbit. Point Xt Euclidean distance ||Xi-Xt || and each point Xi of a between A past 
point and past Point Xt Euclidean distance ||Xi-p-Xt-p || between the past points is calculated. Each of this Euclidean 
distance to Xt Will choose Point XTh soon and the coefficient of Polynomial F will be calculated from value XTh+p 
after time p progress of this near point XTh and the near point. This coefficient and Point Xt Shell forecast Xt+p It 
computes and is this computed forecast Xt+p. Since it outputs, the near point which reflected transition of a survey 
point more correctly beforehand can be chosen, and a forecast can be computed accurately. 

[0013] Moreover, in order that this invention according to claim 5 may predict the time series data irregularly changed 
with time An orbit is reconfigurated on multi-dimension space using the method of a time lag from the time series data 
of one observed variable. Two or more points on the orbit which exists in the given neighborhood of a point on this 
multi-dimension space are chosen. Transition of each near point is investigated using the value of each of this selected 
near point, and the value after [ with each near point ] carrying out time progress. It is the record medium which 
recorded the time-series-data prediction program which predicts the future forecast of the given point describing above. 
Let it be a summary to choose a point soon based on the distance between the point of the past of the distance between 
each point on the orbit reconfigurated on multi-dimension space, and the given point describing above, and each point 
on the aforementioned orbit, and the point of the past of the given point describing above. 

[0014] If it is in this invention according to claim 5, it adds to the Euclidean distance which is the distance between 
each point on the orbit reconfigurated on multi-dimension space, and a given point. A point will be chosen soon based 
on the Euclidean distance of the point of the past which is the distance between the point of the past of each point on an 
orbit, and the point of the past of a given point. Transition of this selected near point is investigated, and since the time- 
series-data prediction program which predicts the future forecast of a given point is recorded as a record medium, the 
distributivity can be raised using this record medium. 

[0015] Furthermore, this inventions according to claim 6 are the observed time series data xi. Time series data xi by 
which inputted and the input was carried out [ aforementioned ] based on the predetermined padding rule Receiving m- 
dimensional vector Xi It creates and is the m-dimensional vector Xi on m-dimensional space. An orbit is constituted, 
and it is based on a predetermined presumed rule, and is the aforementioned m-dimensional vector Xi. Point Xt on an 
orbit Forecast Xt+p Polynomial to approximate [several 8] 

X t +P * F (X t> 

It ****** and is each point Xi on the aforementioned orbit. Point Xt describing above Euclidean distance ||Xi-Xt || and 
aforementioned each point Xi of a between A past point and the past point Xt describing above Euclidean distance ||Xi- 
p-Xt-p || between the past points is calculated. It is based on a predetermined selection rule from each of this calculated 
Euclidean distance, and is the point Xt describing above. Point XTh will be chosen soon. Based on a predetermined 
coefficient calculation rule, the coefficient of the aforementioned polynomial F is calculated from value XTh+p after 
time p progress of the near point XTh describing above and this near point. The coefficient and the point Xt describing 
above of the aforementioned polynomial F It is based on a shell predetermined forecast calculation rule, and is forecast 
Xt+p. It computes and is this computed forecast Xt+p. Let it be a summary to output. 

[001 6] Time series data xi inputted if it was in this invention according to claim 6 Receiving m-dimensional vector Xi 
It creates with a predetermined padding rule and is the m-dimensional vector Xi. An orbit is constituted and it is the 
point Xt on this orbit. Forecast Xt+p Polynomial to approximate [several 9] 
X t+p * F (X t> 

It ****** and is each point Xi on an orbit. Point Xt Euclidean distance ||Xi-Xt || and each point Xi of a between A past 
point and past Point Xt Euclidean distance ||Xi-p-Xt-p || between the past points is calculated. Each of this Euclidean 
distance to Xt Will choose Point XTh soon and the coefficient of Polynomial F will be calculated from value XTh+p 
after time p progress of this near point XTh and the near point. This coefficient and Point Xt Shell forecast Xt+p It 
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computes and is this computed forecast Xt+p. Since the time-series-data prediction program to output is recorded as a 

record medium, the distributivity can be raised using a record medium. 

[0017] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained using a drawing. 
[0018] Drawing 1 is the block diagram showing the composition of the time-series-data prediction equipment 
concerning 1 operation gestalt of this invention. The time-series-data prediction equipment shown in this drawing is the 
time series data xi which were stored in the input data storing region 18, and were observed. An input means 10 to 
input, Time series data xi by which the input was carried out [ aforementioned ] based on the predetermined padding 
rule Receiving m-dimensional vector Xi It creates. It is the m-dimensional vector Xi on m-dimensional space. It is 
based on a padding means 1 1 to constitute an orbit, and a predetermined presumed rule, and is the aforementioned m- 
dimensional vector Xi. Point Xt on an orbit Forecast Xt+p Polynomial to approximate [several 10] 
x t+p — F (X t* 

An approximation creation means 12 for forecast presumption to ******, Each point Xi on the aforementioned orbit 
Point Xt describing above Euclidean distance ||Xi-Xt || and aforementioned each point Xi of a between A past point 
and the past point Xt describing above A Euclidean distance calculation means 13 to calculate Euclidean distance ||Xi- 
p-Xt-p || between the past points, It is based on a predetermined selection rule from each of this calculated Euclidean 
distance, and is the point Xt describing above. A near point selection means 14 to choose Point XTh soon, The 
coefficient calculation means 15 of the polynomial F which calculates the coefficient of the aforementioned 
polynomial F based on a predetermined coefficient calculation rule from value XTh+p after time p progress of the near 
point XTh describing above and this near point, The coefficient and the point Xt describing above of the 
aforementioned polynomial F It is based on a shell predetermined forecast calculation rule, and is forecast Xt+p. A 
forecast calculation means 1 6 to compute, and this computed forecast Xt+p It has an output means 1 7 to output and 
store in the output-data storing region 19. 

[0019] The aforementioned padding means 1 1, the approximation creation means 12 for forecast presumption, the 
Euclidean distance calculation means 13, the near point selection means 14, the coefficient calculation means 15 of 
Polynomial F, and the forecast calculation means 16 The operation part 11a, 12a, 13a, 14a, 15a, and 16a which 
calculates a request, respectively, It consists of databases 11c, 12c, 13c, 14c, 15c, and 16c which store the rule at the 
time of performing the buffer areas 1 lb, 12b, 13b, 14b, 15b, and 16b which hold a result in the middle of calculation, 
and calculation (conditions), especially — as a database — the padding means 1 1 — in selection rule database 14c and 
the coefficient calculation means 15 of Polynomial F, coefficient calculation rule database 15c and the forecast 
calculation means 16 have [ operation rule database 11c and the approximation creation means 12 for forecast 
presumption / presumed rule database 12c and the Euclidean distance calculation means 13 / distance calculation rule 
database 13c and the near point selection means 14 ] forecast calculation rule database 16c 

[0020] In addition, the time-series-data prediction equipment shown in drawing 1 may be realized by the computing 
system, the so-called CPU takes charge of each operation part, or software will realize and memory or external storage 
will take charge of each buffer area and each database. 

[0021] Dr awing 2 shows how to reconfigurate an orbit on multi-dimension space using the method of a time lag from 
the time series data of one observed variable. Fixed time-lag tau is used from time series data xi 21, and it is the 
following m-dimensional vector Xi. It creates. 
[0022] 

Xi = (xi, xi-tau, — , xi-(m-l) tau) 

The method of this time lag is Xi on the m-dimensional space 23 by being called padding 22, changing i and creating a 
m-dimensional vector one after another. An orbit 24 is constituted. By taking large m, the feature of the chaos which 
the time series data xi 21 of the one original variable have is this Xi. It appears in an orbit 24. It predicts by 
investigating the movement of this orbit. 

[0023] Drawin g 3 shows the view of the prediction on the m-dimensional space 23. Now, the problem which predicts 
value Xt+p 32 after p step of a point Xt 31 is considered. It is thought that a time change of a point Xt 31 is almost 
equal to a time change of the near point. Xi n near points XTh(h= 1, 2, — , n) 33 near a point Xt 31 are chosen from all 
the points on an orbit 24. Forecast Xt+p 32 is presumed with the least square method etc. based on the value of point 
XTh+p after p step of the near point which the value already understands, and the value of the near point XTh33. 
[0024] Although Euclidean distance with a point Xt 3 1 was calculated and n points were conventionally made into the 
point XTh33 from the point that the value is small, about the selection method of this near point soon at order Here, in 
order to make it not choose the point of having the orbit of a point Xt 31 , and an orbit which is each other interwoven 
with, as a point XTh33 soon, in addition to Euclidean distance with a point Xt 31, a point XTh33 will be chosen in 
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consideration of Euclidean distance with point Xt-p34 soon. Drawing 4 describes this concrete calculation technique. 
Instead of the point Xa 35 that this has the orbit of a point Xt 31, and the orbit which is each other interwoven with, 
although the Euclidean distance with a point Xt 31 is larger than a point Xa 35, it becomes possible to choose the point 
Xb 36 of having the orbit which reflects transition of a point Xt 31 in accuracy more, as a point XTh33 soon. 
[0025] Drawing 4 is a flow chart which shows an operation of the time-series-data prediction equipment shown in 
drawing 1 . In this drawing, the time series data xi 21 first shown in drawing 2 are inputted with the input means 10 
from the input data storing region 18 as data for study for predicting (Step S41). And m-dimensional vector [ as 
opposed to / carry out the padding 22 shown in drawing 2 by the padding means 11, and / time series data xi 21 to the 
m-dimensional space 23 top ] Xi An orbit 24 is generated (Step S42). Next, forecast Xt+p 32 after p step of the point 
Xt 31 on an orbit 24 is approximated by the following formula with the approximation creation means 12 for forecast 
presumption (Step S43). 
[0026] 

[Equation 11] 

k t+p « F (X t ) ... (1) 

Here, F shows the polynomial of Degree d. For example, in the case of a degree 1, it becomes the following formula. 
[0027] 

[Equation 12] 

k t+p * A ' X t +b 

Here, Parameter A is the matrix of mxm and Parameter b is a m-dimensional vector. 

[0028] in order to ask for the coefficient (they are A and b in the case of d= 1) of Polynomial F — first — all points Xi 
on the m-dimensional orbit 24 of space 23 ******** - Euclidean distance ||Xi-Xt || between points Xt 31 is calculated 
with the Euclidean distance calculation means 13 by the following formula (Step S44) 
[Equation 13] 

IX, -X t H - (j= <* rtr - * t - kT >V /2 ~C2> 

Next, point Xi-p Euclidean distance ||Xi-p-Xt-p || between point Xt-p 34 is calculated with the Euclidean distance 
calculation means 13 by the following formula (Step S45). 
[Equation 14] 

IX.-P -X t _ p || = < 2E (x^ r - - t -^ kr ) 2 ) 1/2 - (3) 

n pieces will be chosen with the point selection means 14 soon sequentially from what has the small value d calculated 
by the following formula, and this will be made into the near point XTh(h= 1, 2, — , n) 33 of a point Xt 31 (Step S46). 
[0029] 

[Equation 15] 

d=w (||Xi-p-Xt-p ||) 

+ (l-w) (||Xi-Xt ||) ~ (4) 

Here, w (0< w<l) is a weighting factor. 

[0030] It will ask for the coefficient (in the case of d= 1, they are A and b) of Polynomial F with the coefficient 
calculation means 15 of Polynomial F according to the following second [ a minimum of] power conditions soon using 
the value of a point XTh33, and the value of point XTh+p after p step (Step S47). 
[0031] 

[Equation 16] 

In the forecast calculation means 1 6, forecast Xt+p 32 is computed by (1) formula using the coefficient (in the case of 
d= 1, they are A and b) of Polynomial F, and the value of a point Xt 31 (Step S48). 

[0032] Drawing 5 (a) and (b) are graphs which show the prediction result by the conventional method and the method 
of this invention, respectively. The Ikeda map was used as time series data. The Ikeda map is a two-dimensional map 
shown by the following formula. 
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[0033] 

xn+1 =l+mu (xn cos t-yn sin t) 

yn+1 =mu (xn sin t+yn cos t) 

It is here and is t=0.4-6.0/(l+xn 2+yn 2). 

It comes out. x when being referred to as parameter value mu= 0.7, initial value xO =0.3, and yO =0.3 was made into 
time series data. 

[0034] The data for L pieces were used as the study data for orbital 24 generation from the time s of there being time 
series data, p step point was respectively predicted about M continuing data, and the forecast was compared with the 
actual value (observed value). The parameter was set to s= 4845, L= 400, M= 400, p= 1, m= 3, tau= 1, d= 1, n= 8, and 
w= 0.3. 

[0035] To the prediction result by the conventional method being what is shown in drawing 5 (a), the prediction result 
by the method of this invention is known by that predictability improves by the method of this invention, as shown in 
drawing 5 (b). 
[0036] 

[Effect of the Invention] As explained above, according to this invention, it adds to the Euclidean distance which is the 
distance between each point on the orbit reconfigurated on multi-dimension space, and a given point. Since a point will 
be chosen soon based on the Euclidean distance of the point of the past which is the distance between the point of the 
past of each point on an orbit, and the point of the past of a given point, transition of this selected near point is 
investigated and the future forecast of a given point is predicted Selection of the near point which reflected transition of 
a survey point more correctly beforehand is attained, and improvement in predictability can be attained compared with 
the conventional method. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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